Human Scale Energy Services: Untangling a ‘golden thread’ by Brand-Correa, LI et al.
Contents lists available at ScienceDirect
Energy Research & Social Science
journal homepage: www.elsevier.com/locate/erss
Original research article
Human Scale Energy Services: Untangling a ‘golden thread’
Lina I. Brand-Correa⁎, Julia Martin-Ortega, Julia K. Steinberger
Sustainability Research Institute, School of Earth and Environment, University of Leeds, Leeds, LS2 9JT, UK






A B S T R A C T
Prioritising human well-being while avoiding further damage to the planet is a key challenge in the era of
climate change. This paper examines the role of energy as an intermediary between climate change and socio-
economic outcomes, with the ultimate goal of identifying ways of decoupling human well-being from energy use.
Building on Max-Neef’s “Human Scale Development” framework and conceptualisation of human needs, we
propose a novel community-level participatory approach to identify connections between energy services on the
one hand and human need satisfaction on the other. This approach then enables communities to collectively
consider and propose alternative ways to provide energy services. We compare the outcomes and reﬂect on the
process of two exploratory workshops, undertaken in an urban and a rural area in Medellín (Colombia). Our
results indicate that these communities view energy services as satisﬁers of human needs, with signiﬁcant dif-
ferences between the communities. Furthermore, our approach enables the communities to broaden the solution
space of energy service provisioning possibilities, thus constituting a promising alternative to the top-down
technocratic perspectives currently prevalent in research and policy. We argue that this type of bottom-up ap-
proach is necessary to address the complex sustainability challenge of living well within environmental limits.
1. Introduction
Climate change poses great challenges to societies, chief amongst
which is to preserve human well-being while avoiding durable harm to
the planet’s life support systems. These challenges are arguably greater
for developing societies, which have yet to satisfy the basic needs of
their growing populations. The poorest within these populations are
likely to suﬀer the most adverse environmental consequences as a result
of the multidimensional inequalities they face [1]. In this context, en-
ergy use is the key intermediary between environmental impacts and
socio-economic outcomes. The UN’s former Secretary-General Ban Ki-
Moon described this crucial role of energy, when he stated that “Energy
is the ‘Golden Thread’ that connects economic growth, social equity and
environmental sustainability”.1 The connection between energy and
environmental sustainability is widely understood, and there is also a
large body of literature concerned with the connection between energy
and economic activity. However, the direct link between human well-
being and energy use is much less studied.
We argue that the ‘Golden Thread’ that weaves through to human
well-being is not energy (measured in physical units, e.g. kWh or
joules), but rather energy services (for instance illumination, thermal
comfort, mobility). Energy services, rather than energy itself, are what
people demand [2], the beneﬁts humans derive from energy carriers
[3], what contributes to people’s well-being [4]. This research aims to
further investigate the connection between energy services and well-
being, and to elicit bottom-up proposals of alternative energy service
provision. These new proposals may inform the decoupling of energy
use from human well-being, with the ultimate goal of achieving high
levels of human well-being within planetary boundaries [5–7].
In this paper, we develop, test and demonstrate a community-level
participatory approach, adapted from the Human Scale Development
framework of Max-Neef [8]. This approach is based on human needs
theories [8,9]. In contrast with subjective and individualistic under-
standings of well-being, human needs consist of a ﬁnite, objective and
universally comparable list of social pre-conditions for a “good life”. In
human needs theories, the focus is on the means employed to satisfy
human needs: these means, called “satisﬁers”, are context-speciﬁc, and
change according to time, place, culture, technology and so on [8,9].
This speciﬁcity lends itself well to be studied at the community level
[8], where speciﬁc satisﬁer conﬁgurations are grounded.
Two communities, one rural and one urban, in the municipality of
Medellín (Colombia) were selected as case study locations for our re-
search. During the workshops, we ﬁrst elicit the community’s views on
the interrelations between energy services and human needs. We then
build on these interrelations, opening up the discussion to generate al-
ternative possibilities to satisfy human needs through energy services
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within each community. These community-based alternatives could
eventually enable the decoupling of energy use and human well-being. In
other words, the proposed approach is designed to lead to diﬀerent ways
of thinking of provisioning energy services in order to satisfy human
needs. Furthermore, participation can be empowering for the commu-
nities involved through collective co-construction of knowledge
[8,11–13]. Hence the value of this research resides not only in its speciﬁc
results, but also in its participatory process (which has been previously
recognised as important in relation to energy research [10]). This process
can enable awareness building and self-reliant community action [8,11].
2. Literature and conceptual background
2.1. Previous research
The connection of Ban Ki Moon’s ‘Golden Thread’ of energy to en-
vironmental sustainability is widely understood [14,15]. The energy
sector has historically been responsible for around two thirds of global
greenhouse gas emissions [16], leading to policy promotion of renew-
able energy, energy eﬃciency and carbon capture and storage as the
main part of national and international commitments to reduce
greenhouse gas emissions [17]. Additionally, a large body of research
exists on the relationship between energy and the economy, including
debates around the causality between energy (primary or ﬁnal) and
economic growth [18,19]. An emerging consensus is that useful energy
(a category that is much closer to energy services) has been shown to be
vital for economic growth [20–25].
The direct link between human well-being and energy use has been
less studied, arguably because the focus of energy studies has tradi-
tionally been economic or technical, rather than social. Some excep-
tions can be found in quantitative research that has been carried out
around the relationship between energy use (and ensuing fossil emis-
sions) and human well-being at a national level [26–34]. These ag-
gregate levels of analysis, however, fail to uncover the detailed linkages
between speciﬁc types of energy use and social progress, as well as
speciﬁc challenges faced by diﬀerent communities, and thus are limited
in their ability to inform directions for decoupling energy and human
well-being. We thus agree with the perspective that participatory ap-
proaches are promising alternatives to mainstream top-down techno-
cratic models to understanding energy use, and are especially well-
suited to study its link to human well-being [35,36].
There exists a signiﬁcant body of research around energy poverty
and energy vulnerability, particularly focused on the UK and Europe
[37–39]. In general, this research focuses on the lived experience of
people in situations of fuel poverty (a more disaggregate level of ana-
lysis), and critically analyses the role of top-down policies in alleviating
or aggravating such situations. In developing contexts, the focus has
been mainly around the health impacts of energy provisioning [40,41],
and the poverty and equity eﬀects of access to energy in general [42]
and electricity in particular [43,44]. At the household level there is also
a body of literature assessing the energy requirements of households at
diﬀerent levels of income or through time [45–47]. However, these fail
to link energy to human well-being, that is, they do not explore the
reasons why people use energy, or the beneﬁts they might gain from it.
Notable exceptions are the work of Rao and co-workers, which has an
explicit “decent life” lens [36,48], as well as the conceptual work of Day
et al. [37] and Brand-Correa and Steinberger [4].
Thus, the relationship between energy and human well-being at the
community level is still largely unexplored. We argue that this level of
analysis is vital for answering questions around the cultural speciﬁcities
of energy services as “satisﬁers” of human needs, as well as for un-
derstanding the diversity of conﬁgurations in which energy services can
satisfy human needs. Clear concepts are a necessary basis upon which to
structure our analysis. Therefore, we now brieﬂy outline our conceptual
choices and the reasons why we believe they are conducive to our re-
search goals.
2.2. Energy use through the lens of energy services (ES)
It is not raw energy sources (primary energy) or even fuels and
electricity (ﬁnal energy) which connect energy to human well-being,
but rather the services that we obtain from energy. If energy is a “golden
thread” linking social outcomes and sustainability, it is really energy
services that weave through to human well-being. A precise deﬁnition
of energy services (ES) has proved elusive. Fell [49] condenses the
meaning of the term in previous research under the following deﬁni-
tion: “energy services are those functions performed using energy
which are means to obtain or facilitate desired end services or states”.
Following Cullen and Allwood [50], the ES (functions) that we used
here are: illumination, heating, cooling, mechanical work, structure,
food, information and communication, and mobility.
Cullen and Allwood’s [50] categorisation stemmed from an attempt
to map global energy ﬂows from primary energy to energy services, in
order to identify the aggregate potential of eﬃciency improvements,
particularly at the “passive system” level [51]. We found this categor-
isation, which is largely consistent with others [2,3,52–55], a com-
prehensive starting point at the level of global energy uses.
We then adapted it for our purposes, in order to make it consistent
with the community level. From Cullen and Allwood we kept the fol-
lowing categories: structure, (information and) communication, suste-
nance (renamed as “food”), “hygiene” (renamed “mechanical work”)
and illumination. We removed the service of “freight transport” and
included it, together with passenger transport, in the broader category
of “mobility”. Finally, we separated “thermal comfort” into “heating”
and “cooling”, in order to clearly elucidate diﬀerences in climatic
conditions.
We argue in favour of the concept of ES, in relation to human well-
being and in the context of environmental degradation, for two main
reasons (with more detail in [4]). Firstly, energy is an invisible entity
and a complex concept, whilst ES are tangible and relatable in terms of
day-to-day activities. Therefore, ES can be connected to need satisfac-
tion. Secondly, by analysing energy through an ES lens, additional ef-
ﬁciency improvement possibilities can be introduced, particularly in
terms of passive systems and service level measures [51,56]. These
additional eﬃciency improvement possibilities can be translated into
decoupling (i.e. less energy use (primary or ﬁnal) for the same level of
ES), which is key for sustainability.
2.3. Human well-being through the lens of human needs (HN)
The human needs (HN) understanding of well-being stems from the
philosophical tradition of Eudaimonia,7 as opposed to Hedonism (for a
more detailed conceptual description of these two traditions see [4]).
Eudaimonia relates to the process of living well [57], of ﬂourishing
[58,59], of being able to fully participate in society [9]. This is ne-
cessarily a social process that occurs over time [60], hence long-term
sustainability is particularly relevant to achieving well-being.
HN are the preconditions necessary to achieve well-being in a eu-
daimonic sense. They are the basic requirements for people to be able to
live well in society. Authors that address HN generally propose a ﬁnite
list, highlighting a key diﬀerence from inﬁnite wants (or preferences).
Furthermore, needs are “self-evident (i.e. universal, recognizable by
anyone), incommensurable (thus satiable, irreducible and non-sub-
stitutable) and non-hierarchical” [4].
There exist speciﬁc lists of needs developed by diﬀerent authors,
which have been determined in diverse ways.2 Despite these di-
vergences, Alkire [61] and Lamb and Steinberger [35] argue that the
2 For example, Doyal and Gough [9] used the best scientiﬁc knowledge available (from
both natural and social sciences) to determine their eleven intermediate needs. Nussbaum
[86] and Max-Neef [8] determined their ten capabilities and nine needs respectively
based on theories of justice and freedom, which also played a part in Doyal and Gough’s
[9] selection of two basic needs.
L.I. Brand-Correa et al. Energy Research & Social Science 38 (2018) 178–187
179
lists tend to converge around common dimensions. We have chosen to
use here Max-Neef’s [8] Human Scale Development classiﬁcation of HN
(subsistence, protection, aﬀection, understanding, participation, idle-
ness, creation, identity and freedom), mainly because the participatory
methodology associated with his theoretical construction. We expand
on Max-Neef’s methodological approach in the next section.
A HN understanding of well-being is most relevant for analysing
sustainability [60]. The universality of HN enables comparison between
societies or communities, which is important when conducting em-
pirical research. HN have a claim to strong sustainability; since they are
non-substitutable and non-hierarchical, there is no possibility of im-
proving or prioritising the fulﬁlment of one human need to the detri-
ment of another (e.g. you cannot substitute ill health due to air pollu-
tion by improving your level of education). And, in contrast with the
inﬁnite wants and desires posited by neoclassical economics, HN are
satiable.
Another important characteristic of HN is that there is a clear dis-
tinction between needs and “satisﬁers” [8,9], between basic capabilities
and speciﬁc functionings [58]. Thus, the HN approach takes into ac-
count the diﬀerent contexts and cultural speciﬁcities of the commu-
nities. The exploration of satisﬁers furthers expands the analytic space
to seek more sustainable ways of fulﬁlling HN.
3. Methodology
3.1. Max-Neef’s Human-Scale Development (HSD) needs and satisﬁers
approach
Max-Neef’s approach to understand needs and satisﬁers was initially
intended to help grassroots movements in the 80s and 90s, particularly
in Latin America, to take development issues into their own hands, and
to break with the tradition of failed top-down development strategies in
the continent [11]. This workshop-based approach was a tool to support
participatory processes within communities, leading both to greater
awareness of development challenges, and towards building self-re-
liance and improving human need satisfaction [62]. Since then, Max-
Neef’s Human Scale Development (HSD) approach has been widely
used and adapted by researchers and practitioners of community-level
sustainable development [11].
Max-Neef’s [8] HSD approach centres on a matrix of nine axiological
categories (or HN) on the vertical axis (see Section 2.3) and four ex-
istential categories on the horizontal axis. The latter are ‘being’ (personal
or collective attributes), ‘having’ (institutions, norms, mechanisms,
tools), ‘doing’ (personal or collective actions) and ‘interacting’ (spaces
or atmospheres). During successive workshops the matrix would be
ﬁlled with diﬀerent types of satisﬁers, which can be characterised in
relation to whether they impede (destructive, inhibiting and pseudo
satisﬁers) or promote (singular and synergetic3 satisﬁers) human need
fulﬁlment, or whether they are top-down (exogenous) or bottom-up
(endogenous) in their conception and implementation [8]. This whole
process empowers communities by enabling them to form a holistic
view of their human need satisfaction and potential alternatives
[11,62,63]. Hence, we considered Max-Neef’s HSD approach to hold
great promise for addressing the question of the link between ES and
HN, and alternative ways of using ES as satisﬁers.
A holistic view of human need satisfaction alternatives goes beyond
market-based provision (having) and empowers communities to act
where they can, thus improving their self-reliance [11]. For example, in
the case of people facing unemployment and economic deprivation, the
HSD approach allowed the community of Granada to think beyond the
desire of “having” job creation as a main policy goal, and enabled them
to see the interdependence of other social and environmental initiatives
when it came to need satisfaction (e.g. empowering workers, citizen
participation and urban gardening) [64]. Therefore, we argue that the
potential that Max-Neef’s approach presents, in terms of revealing
broad interdependencies between diﬀerent satisﬁers and needs, can be
adapted to search for a systemic view of the relationship between ES
and HN. We describe our adapted approach below.
3.2. Human Scale Energy Services (HUSES): an adaptation of Max-Neef’s
HSD approach
We adapted Max-Neef’s HSD framework of HN and satisﬁers to
explore the connections between well-being and energy use. We have
called this adaptation HUSES (Human Scale Energy Services). We eli-
cited connections between Max-Neef’s nine axiological categories of HN
(see Section 2.3) and eight types of ES (see Section 2.2). Moreover, we
used Max-Neef’s existential categories (see Section 3.1) in order to
enable the communities to think holistically about alternative strategies
to provide an improved level of a selected energy service. The diagram
in Fig. 1 shows how the workshop parts described below relate to Max-
Neef’s original matrix.
Next we present a summary of the adapted workshop structure used
in this research (a more detailed workshop structure can be found in the
supplementary information). This workshop structure was established
after a piloting phase taking place in the UK but in Spanish with a
combination of Spanish and Latin American participants. The piloting
led to improvements in the workshop design and terminology em-
ployed. The workshop is divided in three main parts as described below.
3.2.1. Part 1: conceptual introduction of human needs and energy services
The goal of this stage of the workshop is to communicate the rather
abstract concepts of human needs, satisﬁers and energy services in a
participatory workshop context, and establish whether these are re-
levant to daily activities and decision-making of the workshop partici-
pants.
Initially, participants are presented with eight categories of ES: il-
lumination, heating, cooling, transport, information and communica-
tion, structure, food, and mechanical work. These ES are presented as
things that require energy, but that can be provided in many diﬀerent
ways. We consider these categories to be broad enough to allow par-
ticipants to think beyond speciﬁc or conventional energy sources and
conversion devices. Participants are requested to provide examples of
alternative ways of providing each energy service. These examples
serve as a way to familiarise participants with concepts that might not
be too obvious for them, as well as making sure there is agreement on
the meaning of each energy service.
Subsequently, participants are presented with Max-Neef’s nine HN:
subsistence, protection, aﬀection, understanding, participation, idle-
ness, creation, identity and freedom. Each of these is discussed brieﬂy
by the whole group, and participants are asked to think whether they
could “be well” without each of them (e.g. would you be able to “be
well” without freedom?). Furthermore, they are asked to relate these
needs to their day to day community life: does the list make sense? Is
there anything missing? Is there anything that is not so important? How
are these needs felt by the community? None of the participants sug-
gested any revisions (see Section 5.1 for more details).
3.2.2. Part 2: relating energy services and human needs and the quest for
the most synergetic energy service
The goal of this second stage is twofold: to explore how ES serve as
satisﬁers of HN, and to identify the most synergetic energy service with
the purpose of using it in the third part of the workshop.
To avoid making the workshop too long and maintain participant
engagement, the participants are divided into four groups. Each group
is given two energy service cards as well as two stickers of each human
need. In their groups, participants analyse one energy service at a time,
considering about which HN – if any – it contributes to satisfy, and
3 Synergetic satisﬁers “are those which, by the way in which they satisfy a given need,
stimulate and contribute to the simultaneous satisfaction of other needs” [62].
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sticking a sticker for each human need they identify as being satisﬁed
by the energy service they are analysing.
Once all the groups have ﬁnished analysing their two ES, they
present their choices to the rest of the participants as well as the reasons
behind their choices. There is space for discussion of whether the
choices make sense and whether there is agreement on the selected HN.
At the outcome of this phase, the ES which connects to the largest
number of HN is identiﬁed as the most “synergetic.” The stickers pro-
vide a visual tool to easily identify the most synergetic ES.
3.2.3. Part 3: improved energy service delivery
The goal of the ﬁnal stage is to envision a community-led pathway
to obtain an improved level of (or greater access to) the energy service
selected in part two. For example, if a community selected the energy
service of cooling, the goal now is to propose alternatives to have a
better access to cooling in the community, for whatever purpose
(human needs) they have found cooling important. At this stage, par-
ticipants are divided into two groups and asked to use the existential
categories of being, having, doing and interacting [8]. Each group must
come up with a plan to improve their current level of energy service
provision at their community. The existential categories are explained
using a simple example. Considering the cultural importance of football
for many societies, and in Colombia in particularly, we derived a
football-related example, which can be easily adapted to other sports
that are more culturally relevant. We share the example below:
“Imagine you are someone who wants to be a great footballer. In other
words, you want to achieve the highest level of technical and tactical
ability. I order to do so, you need to have certain attributes, you need to
be a certain way. You need to be passionate, committed, responsible,
hard-working, and so on. But the people that surround you also need to
be a certain way, like supportive and encouraging. So the category of
“being” is all about personal and collective attributes. You would also
need to have certain things, for example a football, some sports kit and
appropriate shoes. But then again, you would also need to have some
more collective things, like a team to play with and a league to compete
against other teams; perhaps even a professional league where you
wouldn’t have to worry about working and could focus on training and
playing. So the category of “having” is related to institutions, norms,
mechanisms and tools. You would also need to do a number of things, for
example train, eat well, watch football matches, study tactic and tech-
nique, go to the gym, etc. Some of these things you could do alone and
some need to be done in group, so the category of “doing” corresponds to
personal or collective actions. Finally, you would have to interact in
certain spaces and at certain times. For instance, you would need a
football pitch and predetermined training times. Thus the category “in-
teracting” relates to spaces, times and atmospheres.”
Finally, after discussing how to achieve an improved level of energy
service delivery using the four existential categories, the two groups
share the ideas with the rest of the participants and give feedback to
each other, choosing an alternative that they all agree with. It is im-
portant to note here that the participants were not asked to address the
environmental sustainability aspect of the proposed alternatives. Ways
to integrate sustainability aspects in future research are explored in
Section 6.3.
4. Case studies
Two case studies were used to test the validity and feasibility of our
proposed approach. It is important to keep in mind that these constitute
a test of a novel approach, therefore the speciﬁc case-study outputs,
even though interesting in our view, are speciﬁc to these two commu-
nities. The value of the contribution presented in this paper hence lies
fundamentally on the reﬂections over the method itself and on the
value that the process tested here can have for communities more
widely.
4.1. Study site(s): the country, the city and the communities
Colombia was chosen as a case study country for two main reasons.
Firstly, one of the authors has a personal and funding connection to the
country, and secondly Colombia has relatively low energy use and re-
latively high human well-being at a national-level [31]. Therefore, it is
a good example of national-level decoupling of energy use and human
well-being, i.e. it has achieved (on average) relatively high levels of
human well-being with relatively low levels of energy use. However,
the country is very diverse in terms of physical geography [65], as well
as cultural and socio-economic characteristics, with high levels of in-
equality. Thus, enquiring into the local realities that can reﬂect speciﬁc
geographical, cultural and socio-economic characteristics becomes
particularly important in Colombia, in order to go beyond what is
hidden in national-level averages.
The particular administrative area of the city of Medellín was
chosen for two main reasons. The ﬁrst reason relates to the city’s socio-
economic, historical and political particularities [66]. Medellín is Co-
lombia’s second biggest city. It has undergone a signiﬁcant outward
looking transformation, which has earned the city two awards in the
past four years4 for tackling violence, undertaking “social urbanism”
projects and improving social participation [67]. However, the city still
faces many inequalities and internal contradictions [68]. Medellín’s
particular approach to urban and regional planning (including a mu-
nicipally owned utilities company and cable cars for public transport
into marginalised communities), coupled with its many contradictions,
make it an interesting case study. The second reason is practical, given
the links we had with local NGOs that could support the ﬁeldwork.
The speciﬁc communities that we worked with were El Faro and
Palmitas. We acknowledge the complexities surrounding a deﬁnition of
community [69], however in these two cases we are considering the
inhabitants of El Faro and Palmitas to each be part of a community,
given the shared experience they have of the territory (including, cru-
cially for this work, shared energy and transport networks and infra-
structure), the shared settlement history and the sense of identity de-
termined by the political-administrative boundaries they belong to. The
latter also facilitates unity for projects and initiatives facing local au-
thorities.
The communities were selected because they are a good example of
the sort of speciﬁcities and inequalities that lie hidden in national
averages: both communities are deprived from access to basic levels of
ES as well as having below average satisfaction of HN (see Table 1), i.e.
Fig. 1. Diagrammatic representation of our HUSES framework (A) in relation to Max-
Neef’s HSD framework (B).
4 The “Most Innovative City” in 2013 (http://urbanland.uli.org/economy-markets-
trends/which-cities-are-worlds-most-innovative-winner/) and the “World City Prize” in
2016 (https://www.leekuanyewworldcityprize.com.sg/laureate_medellin.htm).
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these communities represent a deviation of the national-level decou-
pling found for Colombia in previous studies. Therefore, these com-
munities represent an interesting case to study what alternatives are
available for real communities that are struggling both in relation to ES
access and HN satisfaction, in a country where it is possible to achieve
relatively high levels of HN satisfaction with relative low levels of en-
ergy use.
Furthermore, El Faro and Palmitas have a number of interesting
similarities (see Table 1) and are both active communities that work
closely with local NGOs (Techo and Penca de Sábila respectively),
which facilitated access for the researchers. However, the communities
also diﬀer from each other in an important aspect. El Faro is located
within the city, while Palmitas is lies on the outskirts of the city (see
Fig. 2). Therefore, the way of life and economic activities have mainly
urban characteristics in the case of the former and mainly rural char-
acteristics in the case of the latter, allowing to explore contrasting is-
sues with regards to the use of ES as satisﬁers of HN.
4.2. Participant recruitment
Participants were recruited through local NGOs, which have regular
presence in, and are trusted by, the communities. The NGO “Techo” is
an international organisation concerned with poverty alleviation,
mainly working in Latin America. In Medellín Techo is currently
working with several communities, including El Faro. “Penca de Sábila”
is a national not for proﬁt organisation concerned with environmental
and social aspects of sustainability. In its “social and environmental
management of the territory” programme, it is currently working with
the rural community of Palmitas, amongst others.
Participants were not oﬀered any incentive to participate in the
workshop, except for refreshments. They were recruited through a
“snowball” eﬀect [13], where the community contact(s) with the re-
spective NGO recommended and invited other members of the com-
munity who would have the time and the interest to participate, while
trying to maintain a wide spread of views. The status of the NGOs in the
communities as “insiders” assured us trusted access (even though we
were complete “outsiders”), and the recruitment process ensured us
that the participants in the workshops would be engaged and actively
looking for alternatives to better their community.
As is common in this kind of research set up, more active commu-
nity members were hence more likely to have attended our workshop,
while the views of less engaged community members would not have
been represented. It should be noted, though, that Colombia has a
strong community-based approach to natural resources management
and it is not uncommon for the population to engage in participatory
process (see for example Brown et al. [76] and Waylen et al. [75]).
Therefore, we expected to have a good level of participation and variety
of perspectives.
Both workshops were undertaken in January 2017, on a Sunday for
a duration of 3 h, and in a location central to each community in order
to reduce barriers to participation (and thus minimise exclusion). The
workshop in El Faro had 10 participants (5 male and 5 female).
Similarly, the workshop in Palmitas had 11 participants (4 male and 7
female). In both cases the participants were adults of ages ranging from
approximately 30 to 70 years. Accurate population representativeness
is not key (nor always possible in practical terms) to qualitative re-
search of this kind, but rather having rich data to understand the
context and meanings of the communities involved [77]. Nonetheless,
having this variety of participants reassured us that we had a good
spread of diﬀerent views from the communities, particularly male and
female views.
5. Results
5.1. Understanding human needs and energy services
During the ﬁrst part of the workshops (see Section 3.2.1), partici-
pants found the concept of ES very intuitive and they quickly came up
with additional examples of diﬀerent ways of provisioning each of
them. For instance, participants from El Faro identiﬁed lightbulbs, the
sun, the moon, candles and torches as diﬀerent ways of providing
lighting. Participants were even able to identify cases where two ser-
vices were delivered by a single energy source, demonstrating a very
good understanding of the concept. For example in the case of Palmitas,
one of the participants asked: “what about the case of a bonﬁre? That
provides me lighting but also heating”.
Furthermore, participants from both communities related easily to
the HN categories. When asked whether they felt there was something
missing or something not so necessary for human well-being, neither of
the communities contested the nine categories. Thus, human needs
were self-evident for these two communities. Nonetheless, they did ask
for clariﬁcation in certain aspects, for example in which categories
health and work would fall into (subsistence/protection and creation
respectively). When asked how they felt those needs in their particular
communities, it was diﬃcult for them to select a particular need that
they were lacking most, reﬂecting how these communities perceived
needs as being deeply interlinked, irreducible and non-substitutable
(i.e. incommensurable), and non-hierarchical. For instance, the
Table 1
Socio-demographic and historic characteristics of El Faro and Palmitas.
El Faro (urban) Palmitas (rural)
Area 6–7 haa 5779 ha
Population ∼1500 ∼6300
Households ∼300 – overcrowding ∼2500
Community Mostly displaced (∼84%) Mostly traditional farmers
History Informal settlement Formal settlement
Socio-economic status Mostly poor households Mostly poor households
Education 4% illiterate 7% illiterate
20% no formal education 16% no formal education
28% up to primary 44% up to primary
45% up to secondary 30% up to secondary
3% college or university
degree
3% college or university
degree
Note: Information for El Faro was taken from [71,72]. Information for Palmitas was taken
from [73,74].
a Own estimation based on [70].
Fig. 2. Map of El Faro and Palmitas (Medellín, Colombia, South America).
Source: Own elaboration.
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community of Palmitas discussed how a lack of protection (from, e.g.
landslides) would be linked to a lack in subsistence, creation and
freedom. Similarly, the community of El Faro reﬂected on how com-
munities had the capacity to “have” these HN, but that they were
constantly being thwarted by top-down interventions that either de-
prived them or prevented them from satisfying their needs. These type
of discussions reﬂected how both communities understood the under-
lying characteristics of HN: self-evident, incommensurable and non-
hierarchical [4,61].
5.2. Identifying links between energy services and human need satisfaction
The second part of the workshops focused on relating ES and HN
(see Section 3.2.2), with the ﬁndings summarised in Table 2. It is in-
teresting to note that, from the perspective of these two communities,
all HN require at least one energy service (reading down the columns in
Table 2). Conversely, some ES were considered more important than
others for human well-being by these communities (reading across the
rows in Table 2). For instance, heating and cooling were, for both
communities, the least synergetic satisﬁers. This might be explained by
the fact that Medellín has a temperate climate all year round, so space
heating and/or cooling is not a main concern. Nonetheless, they were
considered important satisﬁers for subsistence, given their importance
for food storage and cooking. Of course how synergetic a particular
energy service is, is speciﬁc to each community. We suspect that if we
carried out this sort of workshop in a temperate zone, heating would be
considered a much more central satisﬁer, and cooling more important
in a tropical climate.
The commonalities and divergences between the two communities
in Table 2 are worthy of particular notice. The divergences are con-
sistent with the expectation that satisﬁers are speciﬁc to the particular
circumstances of each community. But there might be some interesting
elements to explore where commonalities are found, in terms of overlap
of both selected and non-selected ES as satisﬁers of particular HN (i.e.
circle and star, and blank cells in Table 2, respectively). There is clearly
an element of universality (between these two communities, but also
beyond) in that the energy service of food is needed for subsistence.
However, it is not clear whether we can say the same for the ES of
cooling, heating and illumination in relation to subsistence, for ex-
ample.
The nature of the workshops means the speciﬁc outputs would vary
and very much subject to the individuals in the groups and their ex-
periences and understanding of the workshop, thus explaining much of
the selection of energy service as satisﬁers of HN. However, it is worth
highlighting some cases where the reasoning for selecting an energy
service was strikingly similar. Continuing with the example of sub-
sistence, heating and cooling were considered important in relation to
cooking and food preservation, and illumination (from the sun) was
recognised as vital for human beings. Illumination was also considered
important for protection mainly in relation to street lighting (i.e. pro-
tection against violence). Another common line of argument in both
communities was around the importance of structure as providing
spaces to participate, create (and work), but also as providing a sense of
identity (that is, where we meet, where we work, where we live, gives
us a certain identity). Similarly, mobility was thought of an important
satisﬁer for participation, idleness and creation, insofar it enables
people to meet, go on holiday and go to work; it was also thought of as
an important satisﬁer for freedom (i.e. being able to move to diﬀerent
places, close and far, is a sign of freedom in itself). Lastly, we found
some common arguments around information and communication,
where talking to others and having access to the media provides sa-
tisfaction of the need for understanding and idleness, as well as
freedom.
In terms of the ES that the communities considered most important
for human well-being (most synergetic), both communities considered
structure, mechanical work, mobility, and information and commu-
nication particularly synergetic. How important each of the commu-
nities considered the ES to be varied, however. This might be explained,
at least in part, by the urban and rural nature of their settings. In
general Palmitas considered ES to satisfy more needs than El Faro. For
example in the case of mobility, this could be explained by the fact that
Palmitas is located in a relatively remote area when compared to El
Faro, which, even though it does not have the best transport links, is
located in the city.
5.3. Alternative energy service provisioning
The third part of the workshops focused on enabling the commu-
nities to think of alternative ways of provisioning the energy service
which they selected as most synergetic (see Section 3.2.3): El Faro
chose information and communication (satisfying six HN) and Palmitas
chose mobility (satisfying seven HN). It is important to summarise here
the speciﬁc circumstances that both communities were facing at the
time of the workshops, since these would have been likely to inﬂuence
their choice of the most synergetic energy service as well as their al-
ternative way of provisioning it.
The community of El Faro was undergoing a process of gathering
the community together for various projects during the time of the
workshop, including the construction of a community centre with the
support of the local NGO, mobilising the community for the establish-
ment of a community-based water tank and ﬁnalising the process by
which the community would be recognised as a formal neighbourhood.
Hence communicating important information to all members of the
community was a very strong need they had at the time. The commu-
nity of Palmitas was not undergoing any particular consultation or
participation process at the time of the workshop, but moving their
agricultural production to a point where it can be commercialised was a
concern, given that they were doing it on foot, which takes a lot of time,
eﬀort and it can lead to damages in the products (e.g. bruising of ba-
nanas).
However, despite the particular circumstances of each community,
the process of the workshop is reproducible and important. From
Table 3 we can see that by using the existential categories as a tool for
communities to think about alternative ways to reach an improved level
of energy service provision, they were able to go beyond traditional top-
down demands to local government or other institutions. For instance,
the community of El Faro did not focus on the local government giving
Table 2
Relating energy services and human needs in El Faro and Palmitas.
Notes: El Faro; Palmitas; El Faro and Palmitas.
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them spaces and mechanisms to inform and communicate with each
other, but rather they thought of a way of eﬀectively talking to each
other. Similarly, the community of Palmitas did not think of demanding
for a better road network or improved public transport to move their
agricultural produce, but rather they came up with a cable car system
that could be operated and maintained by the community itself. Both
alternatives were mostly self-reliant in their nature, something that is
part of the strengths of Max-Neef’s HSD approach, where community
self-reliance is considered the ﬁrst step for tackling bigger systemic
structures [8].
6. Discussion
6.1. Energy services as satisﬁers of human needs
The application of our methodology in the case of two communities
allowed us to shed some light on the details of how energy services
contribute to human well-being. We argue that our results not only
point towards a conﬁrmation that communities do actually see ES as
satisﬁers of HN, but that they were seen as very important for the well-
being of the communities. In fact, all the analysed HN were considered
to require at least one energy service as satisﬁer (see Table 2). This is in
itself an interesting result, since it was a possibility in the design of the
workshop that a particular energy service did not contribute to any
human need. However, some HN required less physical pre-conditions
or requirements than others. This was reﬂected in the number of ES
related to each human need (see Table 2).
Exploring the speciﬁcities and commonalities found in the two
communities also revealed certain recurring lines of argument which
might point towards an aggregate reality that can be generalizable, or
at least serve as a basis for making hypothesis worth exploring further.
Although the particular situations and understanding of the individuals
involved in the workshops undoubtedly inﬂuenced the choices re-
presented in Table 2, we believe that some common and diﬀering ele-
ments are worth highlighting. The similar reasoning deployed by both
communities in justifying some ES (i.e. mobility, structure, and in-
formation and communication) as satisﬁers of diﬀerent needs, points
towards a shared (perhaps even generalizable) agreement of the im-
portance of these ES for human well-being in modern societies. How-
ever, there is a clear diﬀerence in terms of how important these ES are
for each of the communities, which can be partially explained by their
rural and urban settings. We consider this a very relevant area for future
research.
6.2. Decoupling energy service provision from human need satisfaction
One could have expected, that if we are looking for decoupling
opportunities, to ﬁnd some HN which did not require any ES as satis-
ﬁers. However, we expect most opportunities for decoupling come from
diﬀerent ways of providing ES (i.e. changes in the socio-technical
provisioning systems of ES) and diﬀerent ways of satisfying HN (i.e.
changes in the societal characteristics of need satisfaction) (see Fig. 4 in
Brand-Correa and Steinberger [4]), not from denying or ignoring the
physical dependence of human well-being.
An example of a change in the socio-technical provisioning system
of a particular energy service would be related to alterations anywhere
along the “energy chain” [50] and/or to changes in the material and
cultural realities along the whole supply chain [78] of the energy ser-
vice in question. An example of a change in the societal characteristics
of need satisfaction would be related to social changes in the way needs
are satisﬁed, in the way everyday social practices [79,80] are enacted.
The community of Palmita’s proposed alternative way of delivering
the satisﬁer of mobility (by using a cable car to move agricultural
produce from farm to road, see Section 5), consists of an example of a
change in the socio-technical provisioning system as well as in the so-
cietal characteristics of need satisfaction. It involves various altera-
tions5 along the energy chain (e.g. use of a small combustion engine to
power the cable car rather than leg muscles, an improved level of the
service, etc.) and changes to the material and cultural realities along the
supply chain (e.g. less eﬀort and time to move the agricultural produce,
new infrastructure, etc.). A similar analysis can be done around the
proposed alternative way of delivering information and communication
by the community of El Faro (by talking to each other, see Section 5).
Thus, both proposed alternatives of delivering a particular energy
service demonstrate the diversity of outcomes that can be obtained by
using the HUSES approach, particularly by the use of the existential
categories. This diversity appears both in the socio-technical provi-
sioning systems and in the societal characteristics of needs satisfaction.
We argue that this increase in the solution space is a positive step
forward when trying to address the very complex problem of living well
within environmental limits, and an improvement from the mainstream
solution space of economic cost or technology-led solutions. A key
element here is that the solutions come from the bottom-up, where
Table 3
Alternative energy service provision in El Faro and Palmitas.
Needs according to existential characteristics
Most synergetic energy service Being (personal or collective
attributes) – nouns
Having (institutions, norms,
mechanisms, tools) – words
Doing (personal or collective
actions) – verbs
Interacting (spaces or
atmospheres) – times and
locations
Information and Communication
(El Faro – to improve participation
in community initiatives)
Committed.
Persuasive (to convince people






willing to talk to their
neighbours).
Results or success stories.
Volunteers.
Create a message that
motivates people.
Produce information to reach
outside the community.
Census with a clear message
and an invitation to
participate.
All around the community.
Mobility




Equipment for a cable car.
Agricultural produce.








5 We cannot assess the abovementioned changes in the socio-technical provisioning
system in relation to eﬃciency nor environmental performance, since we have not pre-
cisely evaluated how much energy the diﬀerent alternatives would require nor how much
emissions they would produce.
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locally generated knowledge can be used to overcome scientiﬁc, ethical
and political challenges associated with establishing minimum re-
quirements for human well-being [35,36,81,82].
The search for alternatives to provide ES using Max-Neef’s ex-
istential categories was, from the communities’ and NGO’s perspective,
the most important aspect of the methodology, where the value of the
process is revealed in terms of enabling self-reliant ways of thinking
about human need fulﬁlment. We received positive feedback from both
the participants and the NGOs about the workshops in general, but in
particular about the ﬁnal part. In other words, by using the existential
categories of “being”, “doing” and “interacting”, both communities
were able to go beyond traditional aspirations of “having” and were
able to critically reﬂect on their own role in provisioning satisﬁers (in
this case a particular energy service) to fulﬁl their needs. This goes in
line with arguments that favour of the process of carrying out partici-
patory approaches as a mechanism to empower communities [12,13].
6.3. Steps forward
It is important to note that during the workshops, the sustainability
aspect of the proposed alternatives was not addressed directly, i.e.
participants were not asked to think about the environmental impacts
of the proposed alternatives. This is reﬂected in the case of Plamitas,
where the community suggested an alternative that is actually more
energy intensive than they previously had (from walking to cable car).
This could be problematic, because we are ultimately interested in al-
ternative ways of satisfying human needs within planetary boundaries.
However, in very poor communities, where the initial levels of both
energy services access and human need satisfaction are very low, the
satisfaction of human needs may well involve higher levels of energy
services use. Thus the focus must be on providing that energy in a
sustainable way. An interesting avenue for future research will be to
explore if that is also the case for aﬄuent communities.
In order to include the sustainability element in future research, we
propose two possibilities. The ﬁrst one is to follow up the process with
expert and stakeholder interviews or workshops (as outlined by [9]),
where the alternatives can be assessed in relation to their sustainability
potential, in the context of international commitments, national goals
and so on. The stakeholders should include people with technical
knowledge of energy service provisioning, as well as local authorities
with the institutional capacity to support these initiatives.
The second one is to do an analysis of ES as satisﬁers using Max-
Neef’s full matrix. That would enable the inclusion all HN and reﬂection
on the type of satisﬁer that a particular energy service is. In our pro-
posed approach, the relationship between ES and HN (Part 2, Section
3.2.2) is analysed separately from the discussion of a speciﬁc ES as
satisﬁer (Part 3, Section 3.2.3). By carrying out the analysis simulta-
neously (as originally proposed by Max-Neef), communities could un-
derstand the interdependencies and contradictions between diﬀerent
satisﬁers.6 For example, mobility by the use of a private car can satisfy
certain needs, but it can also go against the need for subsistence given
the health impacts of pollution. Furthermore, communities can explore
the diﬀerent types of satisﬁer that certain ways of delivering ES con-
stitute, and focus on synergetic and endogenous ways of delivering ES.
Following the previous example, communities could realise that a pri-
vate car is an exogenous pseudo-satisﬁer, and that initiatives such as
the cable-car are potentially more synergetic and endogenous.
7. Conclusions
We are faced with a double challenge: climate change and other
planetary boundaries are being breached [6] whilst many social foun-
dations are not even close to being built. Raworth [5] has described this
as an issue of remaining within a “doughnut”, i.e. below planetary
boundaries but above social foundations. The role of energy in staying
within the doughnut is key. Our research aimed at contributing to the
search for alternative ways of building social foundations without fur-
ther breaching planetary boundaries, by using the concepts of energy
services and human needs.
The design of the methodology was particularly tailored to help us
address two concerns: (How) do energy services contribute to human
well-being? And can a participatory approach enable communities to
collectively construct energy service provisioning alternatives? By
testing the methodology in the case of two communities in Colombia we
were able to conﬁrm that energy services are in fact perceived as sa-
tisﬁers of human needs, but in diﬀerent ways for diﬀerent communities.
This conﬁrms the diverse nature of satisﬁers, even when it comes to
energy services.
Furthermore, the process of participatory workshops, using an
adapted version of Max-Neef’s [8] HSD approach we have called HUSES
(Human Scale Energy Services), enabled the communities of El Faro and
Palmitas to propose alternatives ways of provisioning the energy ser-
vices of “information and communication” and “mobility” respectively.
Such alternatives were self-reliant in their nature, and both commu-
nities realised their role in satisfying their needs. This is an encouraging
result because, if is coupled with further stakeholder and expert inter-
views or workshops focused on the environmental sustainability of the
proposals, it might lead to decoupling of energy use and human well-
being, in the speciﬁc case of energy services.
Additionally, our results point towards interesting avenues for fu-
ture research, particularly around the analysis of the socio-technical
aspects of alternatives for provisioning energy services and satisfying
human needs. For example, this would include linking the speciﬁc ways
in which energy services are used as satisﬁers to the theory of social
practices [80,84], i.e. how the particular ways in which communities
link energy services to human needs can be traced back to the co-
evolution of social norms and technologies. Moreover, the general
heterodox ﬁeld of social provisioning and the speciﬁc method of sys-
tems of provision [78,85] could be used to understand the structures,
processes, agencies and relations that led to the current (deﬁcient)
provisioning of particular energy services to the communities under
study. We present this approach with the hope that it can be further
reﬁned through future research, and with the intention to provide a
roadmap and a basis for continuing the explorations around decoupling
human well-being from energy consumption.
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